WO 2005/035014 



PCT/JP2004/015673 



m m m 

5 s % m 

10 

g * m as 

cnt^t, »5lti9[lilfcgH©li^ in vitro -SLifSMb 
25 tlTVi^o ifciitfcr. TGF-j8 1 £^£i*-fc3^-^r>X#>>>_hT 



1 



WO 2005/035014 



PCT/JP2004/015673 



nmmmm*mm-?%>&ffi mm 2001-316285^-), bFGF^tn^ 
^-^y-^mmm^mz &z>$kn®.mn*kmmM mm^ 8-3199 

m?<Dm.fc^&mM\zmA^%x&hUfrznT^&tf, z\(Djjm%m±L 

S 5£ , # ^ m m <D ft \z « ^ H T , # runt ^ & 
10 Helix-Loop-Helix (HLH) MtD^H^^M^^S^^^-^ ^ i^\#< 
^#^J;D0^&/&MC$nT^7to flIAtf runt I^iftUTit 
Pebp2alphaA (Pebp2 a A) /Cbfal, HLH Ifefif tltlt Scleraxis. Id-K 
I-mfa ^^W^IH^^'fb^ail^^i^^^o^ t^fg^^nTV^ 
(Komori, T. et al. , (1997) Cell 89, p755-764; Acampora, D. et 
15 al., (1999) Development 126, p3795-3809; Tribioli, C. et al., (1999) 
Development 126, p5699-5711; Satokata, I. et al. , (2000) Nature Genet. 
24, P391-395; Cserjesi, P. et al. , (1995) Development 121, P1099-1110; 
Ng, L.J. et al. , (1997) Dev. Biol. 183, pl08-121) o 

tvx, mwmzte. z\(D^m^- (cbfai) mfc^&mAvr^mm 
20 %p-TCPm<D£ftmmm&%:M£Lxmm. mmtv (EKojima, 

T. Uemura, (2002) Molecular Biology of the Cell, Vol. 13 supplement, 
p543a; Toshimasa Uemura, Hiroko Kojima, (2002) Tissue Engineering, 

voi.8, no. 6, pii29K ^mz^mr^z\tx, &# • mm&mm£.& 
-%m\z-fcz>z\h%m&Lx^z> mmtem^ 03/011343 zwjjmu. 
25 ®m<D&\,^ • &nm&*m&zr& &\z&\,*xmm\zmnrc& 
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5 m m <d m ^ 

^HJ^S^JiIB^^^-r^fe^^i&lc^Wb, £ -TCP-WW 

x.fc£> CbfaK Dlx-5, BapxK Msx2> Scleraxis Sox-9 frBMUtlZl 
/Wh*n^>7A^<h, a-TCP, J3-TCP, 3^ — #U 

25 *»Wfc«kftfcf, £#F*3T# • ft#H**flg-rfi^HTp»tt30«fia!Wte 
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1. fe^H^ 

ib^-r-5,#-#C#^^'l4©^H : ?T^D>MA.«CbfaKDlx-5.BapxK 
10 Msx2> Scleraxis, Sox-9 a^tf&ns. Cbfal 1993 ^^^^©/JnJII 

(Komori, T. et al. , (1997) Cell 89, 755-764)o Cbfal fc« 
2^>cor-r V til-1 <hpebp2aA^#ft-r^)oDlx-5«,Drosophila 

15 distalless (DID ttCTOffiraJtfirPT, i^##m^l^m©#^fC|BfeS 
fE^H^T&SCAcampora, D. et al. , (1999) Development 126, 3795-3809) o 
Bapxl Drosophi la bagpipe homeobox jtfc^tf^lwijtfc^^ #fc#fi 
K:^VtS|fflm*^JMJI&*^ft#Jlffll!a^©^ft;fcHt>oTfeD, Cbfal «fc 
^ODSiiSitfe^© 1 ^m6tlT^§ (Tribioli, C. et al. , (1999) 

20 Development 126, 5699-5711 ) <, Msx2 te:> Drosophi la muscle segment 
homeobox (Msh) mteT<Dffim&te^mm'g<D'gfclzMt>v £ , 
Cbfal 1 ^ (Satokata, I. et al. , 

(2000) Nature Genet. 24, 391-395),, Scleraxis teu F^^tHffiJJS/^ 
Wliia^tt^aill^^^btBiaftKiHfeSte^H^T?** (Cserjesi, P. et 

25 al., (1995) Development 121, 1099-1110), Sox-9 tfc1t , T?5iSSbT:& 
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type II Collagen #©«c#^fc;Jc:i8*>S3t^©5B31IHIff&bT^S 
(Ng, L.J. et al. , (1997) Dev. Biol. 183, 108-121). 

^BiailSf + Ki^feUT* M1B Cbfah Dlx^ BapxU Msx2, Scleraxis, Sox-9 

10 t-5o uCT r^-- y n if. (Ortholog) j t»t-Va^x«fi^ 
(orthologous gene) ©^.h^&D, ii'fbWfclwiC^^fe^^B tii 

(C&ftJT&D, GenBank f ©^T-^^-X<t D -^CD'Is^^r A^T-5> 31 

t^-^#^o v>xffMi* cbfai m^fDmmmm^ 

15 Accession No. AF010284, AF005936 mt. bt GenBank ^^®$tlTV^ 0 
t: h Cbfal <£>*ttI3?i|teu Accession No. AH005498, NM004348^ L40992 
^^UT, GenBank fcS^$nT^&,, ^©{fe, t: h Dlx-5 « Accession No. 
AK023493 tbt> t h Bapxl Accession No. NM_001189 tbt, t h Msx2 
Accession No. D31771 tbT.k h Scleraxis U Accession No. BK000280 
20 tbt, k h Sox-9 « Accession No. Z46629 thX, ^tl^tl GenBank 

25 ^x, pcRsia?) iwtt^H^oc DNA&mm-rzo 
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2. tf-OK*^*— ©fms 

KXm&tZZtlfi'V&Zo m7L\£T?S WV7,^>7?— Miyake £> 
CD^?£ (Miyake, S. et al, Proc. Natl. Acad. Sci. 93:1320-1324, (1993)) 

fcf Adenovirus Cre/loxP Kit (SiSB&SSO HTflMKbTfe J; V^ a £ 

©=^y M3uPl 77- i^ODCre U n > tf^~— if t-^O^Sfeffi^JT?** loxP 
£fflV*fcf£ga§!lff^ (KanegaeY. et. al. , 1995 Nucl. Acids Res. 23,3816) 

7?^^)o &33, T^/^-f ;i/XSSSS© moi (multiplicity of infection) 
10&LL, £f£b<« 50-200, «fc 0 b < 100 (80-120 @ 

3. 

V*T^?L©>^^#£l^£n;ftV^\ i£^5 0 £tm~5 0 0 £tm*Ig 
25 nsctmilJ. #0 o :5^iaiffi'f>y7>hm 30 
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5 i3-TC Ptt&Sggg©3ilS&^r-r*^«H4-fe7$y ^^#?L#:t^ 

mm) &*>\zmK*><D<D. mfc&mizu-tftfsi&mt^fL&o set, js 
lefts. ^$nfc;w Hn+i/y/^-r h»t onM^ttt, ^a* 

15 AbfcT^;kX^^--£!ft*3lt\ »ffl##*t?<5©fc:5gb;fc:SI9ln? 

©ia*a*^Ss»4#teisB3t$nft^3&t, t 

<J»fc-fc^WIClS'&S tlT ViT J; b , ^tCil^HKf ^ tit V* £ tf£ 

ttT*)«fcvio js -tc p<DM&-e$>n\£. H7#—&'StSmWt (# 

25 fife) tdgmSi*?) j8 -TC P $>\Z^t7 ? 
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Ct^tbfcSJ:5, MMJEbT&J^o lx 10 8 ~10 9 pfu/ml 

5 n-y^^ilfS, 100-150 mmHg CiffibtyD'^ft^L, 

£!ft*;*12r&jS-TCP<Bli*fc£/\< Fn^^7/^-f h©®t5|& U 
©£5&J&#£bTfci:, M*fc£, ^S4»$i^iiMi#5iiH^ (bFGFK jfe/h 

s^ftJtjwa^ (pdgf), -f >xux -f u >mmMm=? cigfk m 

M!?gH^ (HGFK ^'J7ii#S^iHf (GDNF)> #8Bfc*B^ (NF)> 
25 *;WE>, ^h*-f>, #^H^ (BMP), h^>7,^^--5>^ii^ 



8 



WO 2005/035014 



PCT/JP2004/015673 



S?>Jfefifc (#fiH£2>S@, jS-TCPyn^^) ^^f^K^&^o 
05H 77 h^cB#^»«tt»*3*l*k:*W-*^'Th^^U >-x*- 

15 5?>»sfi« (&m'&$mm, js-tcp^p^^) £^-r^*-e&§o 
(tit 3ig, ha^d7^) s^-t^xt**. 

20 H8H 77 h^clf »fii«t©^-f ;i/7!Kf 7 ^ <h^;i/ 
j3-TCP^n7f) 

09(1 77 h#-t^^TS*t^fc*3ltS^\^ h^v-U >-X^->?> 
mm&20 B*5J;tK8ii@, OPLA n >*7 h) Sr^f^HT* 

25 S. 
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*v>m&m mm& 10 0*3^20 ae, o?ikn>^^ y b) &^-r^ 

5 XT?**. 

■*z?>m&m (itt3i@, ovikzi>tfzJy b) &^-?^m-c%>z>o 

*wmm\z, &m<Dm$GW<Dmm-x:&z<mm2 003-355505^ 
10 <DWMW\zmm-£*ifc\H&&&<g-?z> 0 

15 1. 75V ^-r;i/x^^^-©^M 

•7^X©#^*fflje^e>^«lbfc Total RNA ^ .£» AMV reverse 
transcriptase cDNA ^n^iiiibT Cbfal © cDNA 

(GenBank Accession No. AFO 10284 : SB^J#^ 1 ) te#SW&;/7'f v— £ 
^ViTPCR teck?) cbfal cDNA^iiiI>MbT#fcc 
20 sense primer 5'-ATGCTTCATTCGCCTCACAAAC-3' (IB^1#^ 2 ) 
antisense primer 5'-TCTGTTTGGCGGCCATATTGA-3' (@3^I#^ 3 ) 

Cbfal cDNAteTA cloning vector (Invitrogen, pCR II-TOPO) \Z?7U — 
->^l/T^IiiLfc. Cbfal cDNA &ft||&BMR<Z> Spe I £ EcoR V Ti2J 
DtBU ¥»3fc*Htb&«, Adenovirus Cre/loxP kit (^igjt, 6151) * 
25 ffi^T3X$ K^*^-pAxCALNLw©SwaI1M ht:#AL, Kit O&Hl* 
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m io n PFu/mi ©tt&jsu mmjimzimizm^ztfimmztLfr* 

Rat Bone Marrow Osteobrast (RBMO) teu 6 Fisher ^ y h (Kt) 

5 ©^cM#J; D Maniatopoulos £ (Mania topoulos, C. , Sodek, J., and 
Melcher, A. H. (1988) Cell Tissue Res. 254, 317-330) K^oTgm 
bfe. 15% FBS (Sigma, F-9423K Antibiotic-Ant imycotic (GIBCO 

BRL, 15240-062) MlMEMiM (nacalai tesaue, 214-42) 1 
Isfco ^r(DW: 2 BM 10 nM Dexamethasone> lOmM j8 -glycerophosphate, 5 
10 Aig/ml vitamin C phosphate ^^ftnbfciilBcDigitiiTJgftbfco 
3. h^#|^^fii^ 

3.i 7-^ w ±&fcT&mmm 

Cbfal £ Cre U n > tf ifjtfe^(Dm^x.T^7 V-t IVXUttm (lx 
10 9 pfu/ml) /3-TCP :/ny ^ (Olympus, 2 mmX2 mmX2 mm) £ 3 Pf Pal 
15 MScbfcoRBMO £ HJ 7->>mmisTm&VfcWL. ffflfl&M££ 100 75Wml 
^H^LT^JET (lOOmHg) Tyn^fclibL ^^h©^_h^T 

20 3. 2 ?y bKmntK-rngmmmmm. 

1) Cbfal £ Cre U 3 > tf^— -t£jt£^©&££^y5V V-i (1 
xi0 9 pfu/ml) fc j8-TCPya^^ (Olympus, 2 mmX2 mmX2 mm), 
tt/WHn^>7Wh (HA) ^d-^ H>>*-#7» 2mmx2mmx2 
mm) £ 3l$raiiatbfc. h©^ffii#fc H 2. 5iwtt<Dft>&mft 

25 T^IMS^Sl, fiil^ny^^itbfe, RillBiafcaffflbfc^ 
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2) Cbfal £Cre U 3 >tf:r— ifitfS^Ml^y^V V^frxm&Wl (1 
X10 9 pfu/ml) J3-TCP y ^ (Olympus, 2 miX2 iiX2 mi), &Z>\,± 
5 a;WKD + y7;^-f h (HA) ?UyZ (-i>?—^7, 2 mmX 2 mmX 2 

mm) * smmmmistz. uuo^hv^zy>mmvxm^vr^ mmmm 

£ 100 TimMl IzmMVxm&T (lOOmHg) T^n^^^^bfeo ?v 

iffil/fc^ny 4% paraformaldehyde, 0.05% glutaraldehyde 
-f^n^cr-r/gl^U 120 10% EDTA, 100 mM Tris (pH7. 4) 4 1 1 Si 
15 MlKKbfc. J&M^ x^/-;i/~«7KU /^77^>lcMUfc. 5/im 

&MMMMM\$mmi£n2>&&4kfcmft it^^ofc (m2&T)o 

25 1) fl-TCPt/ny^ (^21IHI) 
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/jLjr-?>m&1fe%:*7f;-? e Cbfal jt^m^m^^< ;i/X3fc*:/n y ^ © 

\zM,^m4^T) o cbfal )v^m.m-r^>z\ 

2) (fit6IFI) 

HI 5 \z, 3-TCP :/n >y 6 wmWiO^-? h^>u > 

io /x^-^>^-fe^^^ 0 cbfal mfc^mfrmz-v 4 jix&MT'u y & <d 
mn&vmftWMfrzmwrvx. cbfai m^omx^mm^^^n 

15 ^>cl«h^ll^-e#fe (@5*T). 

3) M^ny? mm&zmm) 

m 6 \z, ha y t7±mnxm$m&m 6 Miim©^ h*5/ u >/x 

ty>^MI^^to )3 -TCP ^n^/^^lt^T^^Tffi^fe HA 

4) /3-TCP yay^t MZfUy Z7(Dlk& (MWfe. 3111) 

1217 fc, 3 MH9Tfi§ffibfc HA :7ny*£ fl-TCP ^n>^©fg 

25 ^©#^*Jfc«!bfc^**^t-. M^Dy^fcJfc^T^*teCDil^$ y 
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CtWoL ^fcM#fc&SI#&#T0*fc®*e>ns. /3-TCP:/n 
f&8MW> /3-TCP t/ny^) 

mm •. 

£#:M^14TOX&£^?M4/3 -TCP RtX/N -f h (HA) 

£ Cbfal ©cDNA 

15 itt Cbfal jt^a^m^-^'f^X^#^^i±^)C: tfc^D, # • #« 

JpJWfbT, Cbfal 3t^»A^^-r;VX^^^-^^$-&fe/3 -TCP t/D 
y Cbfal ate^S^Abfe^ifflfla^Klt^tirfc /3-TCP :/d y 2? £ 

©#ffi#:(£>^£ 9 &#fc#??£j&MEii3nTtr>S C t*«t>3^-6. 0-TCP 
25 <h«M&D, HAB^HttTOttt^Vifefe, *»J&*&£$nfc&*>#l*3 
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5 ^rt^iAt-si^, io 8 ^£ io lo pfu ©^-r^Ts^a^-r^ 

(Okubo et al., Life Science (2001) vol 70 (3) : 325-36, Trudel et al. , 
Cancer Gene Therapy (2003), vol 10 (10): 755-763, Hedman et al. , 
Cirvulation (2003), vol 107 (21) : 2677-2683) . 10 9 pfu/ml 
(DV'OVT.m 1 mile 2 mft%<D'?Uy9 : & 10—20 ig^ilbTV^ 
10 it®. ^tiA^tlS^'fJVXitt 10 9 pfu <£D£e>fc4>&V>o # 

15 

0PLA3>#5?y h 
1. Tt/^^^X^^^-©^! 
^ ^ X © #^£ffl milt b fc Total RNA ^ 6 AMV reverse 

20 transcriptase £JBV>T cDNA£^j£b, £n&«*S£ bT Cbfal © cDNA *C 
^fSW^^^^^ — sense primer 5' -ATGCTTCATTCGCCTCACAAAC-3 ' (IB^l 
##2) <h ant i sense primer 5' -TCTGTTTGGCGGCCATATTGA-3 ' (IB3«^ 
3) £JBV>TPCR B cbfalcDNA (GenBank Access ion Number AF0 10284) 
*&mv, ^—^x>^^J;Dia^J&ai8bfc, Cbfal cDNA y& TA cloning 

25 vector (pCR II-T0P0, provided by invitrogen) ii^n-->//LT^i 
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SMSlbfc. Cbfal cVUZMWiBm Spe I&<£tf EcoR V7?«Jt)Uib> 

VEGF © cDNA (GenBank Accession Number NM_O09505) teu jgjjC 
ttfflft«fcO«#*S^fc. VEGFcDNA£^*P®fU MRff^O 
5 EcoRI Dliiim ^m^fcbfco Cbfal cDNA VEGF cDNA 

Adenovirus Cre/loxP kit (Sigit. #6151) £JH V>T n X =• H ^ P & - 
pAxCALNLw <D Swa I it-f hfcfllXU Kit ©Bt9i»K:IEo T81iM-T5V V 

(Adv-cbfai) ^gife. fmufc^ ;vx tn^ntt 

10 n PFU/mh 2. 5X10 9 PFU/ml t, **fcWVi|«5fta6J(ST? &o f Co ^tl^ 
10 ®^^;i/X«El^^^^©fese), ^WiteftTUigltS ^ ittTf f , 

ere v n >¥i--^mmv ^ jvx t&mmcD t% co&mfcT&^m-? z> o 

Cre U n>lf±— *r J #^;K* (Adv-cre) te^Py hfcttM^nr 

15 2 . h^F^I^fli^!^ 

t!#:£bTBD 3D 0PLA3>#v?-/ h (BD Falcon, #354614, 5mmX3mmX 
0. 039cm 2 ) &m Vi, l^^tt^K * ff o fc„ BD 3D 0PLA (Open-Cel 1 
Polylactic Acid) 3 H3u D, DHL L ^'JW5^n&^ 

20 £WbTV>£ 0 

2. 1 5v h#±&&T«Mimift 

0PLA3>#i?y M3u Adv-Cbfal t Adv-cre V 4 )V7>m 

&m (ixi0 9 pfu/ml) fc«JETTJ8£Ebfca*S 2#Hii»U 3 P# 

25 ±&&Tfcs|£ttbifc. C7^;K*R*f 0PLA 3>^>?y h»S^tt*«iacD 
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2. 2 7*; b*Bl#*!R8B&^*mife 

#*t*H14£ bTJtfBBD 3D 0PLAn>#>>y h (BD Falcon. #354614, 
5fflmX3mmX0. 039cm 2 ) ^m^fto mmT-VmmfrVfc OPLA 3>^^^y h£ 
5 Cbfal (Adv-Cbfal) fcSWiVEGF (Adv-VEGF) £ Cre U n > tr?— ifitte 
=$■ (Adv-cre) ©1^77/")^^^ (1X10 9 pfu/ml) fc^BET 

2. 5mnu 2mm H U JVTlltT^JIffi^^It, ^ 

;]/Xf&£®3t£-frfc OPLA uy^Jv b% J £Z.\Z&mVt£o VJ)V7,WM 
10 OPLA nyfizfy h$>Z>WZfcMM<D OPLA 3 H£&&N$fcl£|fttii 

Mitibfcn >-tfzJy h£ 4% paraformaldehyde, 0.05% glutaraldehyde 
t7-f ^n^7i — r/BJtb&gL Ha 10% EDTA, 100 mM Tris (pH7. 4) * 

15 t#9 liSMllttPcbfc.liaK^x^y— ;i/Titt7kb, i^*/— ;vr?a*RU 
t h^~>u >8^Tit^>^fiife. -y->^;n4^iatt*(ix-70, 

Olympus, Tokyo, Japan) T?«* b , CCD ^ ^ 7 (Cool SNAP cf, ROPER 
Scientific) £ J; — 5>& Me taMorph software 7? 

20 $MfTbfco 

%L&m&\Z^^X\Z, 5jum ©jp^-r^JtSf^Mb, JB/^?^ >8L 
Proteinase K solution (DakoCytomation, Inc., Glostrup, Denmark) *C 5 
^f B %ib, fjft^T Peroxidase Blocking Reagent (DakoCytomation) 
3gbfeo ^JJt£r Blocking reagent (Roche, Basel, Switzerland) TUMfS 
25 WlfilO^f §^Dy*>^^^ — ^Mfr© mouse monoclonal 
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anti-osteocalcin antibody (Zymed Laboratories Inc., San Francisco, 
CA) <h — Hj^'CTM >^a^s- h bfco— ^Jtl Horseradish peroxidase 
conjugated secondary antibody (Amersham Bioscience, Piscataway, NJ) 
^rinx-T— P#NK >^zl^:— h b, DAKO Liquid DAB substrate-chromogen 
5 (DakoCytomation) £fflV>T3i§'fe£i3rfc. -^©^ A7b^>'iJ>T« 
bfco 1*>:/;W;J:^^IS$fc(IX-70, Olympus, Tokyo, Japan) Ti^b, 
CCD (Cool SNAP cf, ROPER Scientific) \z& D #9 jk/utf^v^W 

MetaMorph sof tware Tfiftfr bfco 

10 1. 5*; hWiftftTSMtSOMS* 

0 9fc, ^h*->U >-X:*-5?>»»fi*©«§fciS*: (^it 20 B&cfc 
tX8 3ia) S^t. Adv-Cbfal tf-f^XlftJtri >#3>y h©>&tt#j&*l?£ 

0101:, ^-^7-^-*;V^>*!8lfe6flfc©**IS* (SUfiffc 20 B §) £ 
20 EP) 0 

0111:, at h^5/'J >-x:*5?>5fe&«©«3fc|g:3l 10 B43 

«fct^20 B@) i£*tc Adv-Cbfal £>r h©2r#«* 
#©^#©#l?£a*iiff UT^O, &M#©^«M:©*#£^/h2 <fr 
25 oT£TV>S«^#««$nfc i^M±m)o l£fc&m'&2Q BB<D-V->7 
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m& 10 0g-e«#n^^a^Ay^n^^n-r> 20 a@tt>3>^^^h 
5 £i&M'W£(Dm'£> ) bmm-cfetsii>o znzoimmt, Adv-cbfai ^7^;i/x 

012c ^ h^~>u >-3L3-z?>m&m<Dmm®i%: mm'& 3 is) 

10 £^-To Adv-Cbfal <^ :fc IK Ad v-VEGF ^ Ft 
20 
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SS^iJ#-^ l-KJLWM<om*% : Cbfal ii*sffl-fe>X^^-r 

E^ISMt 3-AXBa?iJ<0SB9f : Cbfal ii>i©fflT>^ii>^^^^^- 
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if ^ © 15 IS 

5 ho 

2. f • D[f ilttigfH^^, CbfaL Dlx^ Bapxh Msx2> Scleraxis 
2£tfSox-9 j&>e>fc<51£J:B8fc£ns liXS2i£tit»«, if 1 

10 7>h. 

4. ^MttTO^ A^f Hu^y7;^-f a-TCP, /3-TC 

otfc Eft 6 © 2 «eu:-e*ij&£ ns«^ft^ e> & z>m & x> »wtn« v^tn 
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SEQUENCE LISTING 

<110> Japan Science and Technology Agency 

National Institute of Advanced Industrial Science and Technology 

<120> Implant for regeneration of bone/cartilage tissue by using transcription factor 

<130> PH-2275-PCT 

<150> JP 2003-355505 
<151> 2003-10-15 

<160> 3 

<170> Patentln Ver. 2. 1 

<210> 1 

<211> 1791 

<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<400> 1 

atgcttcatt cgcctcacaa acaaccacag aaccacaagt gcggtgcaaa ctttctccag 60 
gaagactgca agaaggctct ggcgtttaaa tggttaatct ctgcaggtca ctaccagcca 120 
ccgagaccaa ccgagtcatt taaggctgca agcagtattt acaacagagg gcacaagttc 180 
tatctggaaa aaaaaggagg gactatggcg tcaaacagcc tcttcagcgc agtgacaccg 240 
tgtcagcaaa gcttcttttg ggatccgagc accagccggc gcttcagccc cccctccagc 300 
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agcctgcagc ccggcaagat gagcgacgtg agcccggtgg tggctgcgca gcagcagcaa 360 
cagcagcagc ageagcagca acagcagcag caacaacagc aacagcaaca acagcagcag 420 
cagcagcagc agcaggaggc ggccgcagca gcagcggcgg cagcggcggc ggcagcagcg 480 
gcggcggccg cagtgccccg attgaggccg ccgcacgaca accgcaccat ggtggagatc 540 
atcgcggacc acccggccga actggtccgc accgacagtc ccaacttcct gtgctccgtg 600 
ctgccctcgc actggcggtg caacaagacc ctgcccgtgg ccttcaaggt tgtagccctc 660 
ggagaggtac cagatgggac tgtggttacc gtcatggccg ggaatgatga gaactactcc 720 
gccgagctcc gaaatgcctc cgctgttatg aaaaaccaag tagccaggtt caacgatctg 780 
agatttgtgg gccggagcgg acgaggcaag agtttcacct tgaccataac agtcttcaca 840 
aatcctcccc aagtggccac ttaccacaga gctattaaag tgacagtgga cggtccccgg 900 
gaaccaagaa ggcacagaca gaagcttgat gactctaaac ctagtttgtt ctctgatcgc 960 
ctcagtgatt tagggcgcat tcctcatccc agtatgagag taggtgtccc gcctcagaac 1020 
ccacggccct ccctgaactc tgcaccaagt ccttttaatc cacaaggaca gagtcagatt 1080 
acagatccca ggcaggcaca gtcttcccca ccgtggtcct atgaccagtc ttacccctcc 1140 
tatctgagcc agatgacatc cccatccatc cactccacca cgccgctgtc ttccacacgg 1200 
ggcaccgggc tacctgccat cactgacgtg cccaggcgta tttcagatga tgacactgcc 1260 
acctctgact tctgcctctg gccttcctct ctcagtaaga agagccaggc aggtgcttca 1320 
gaactgggcc ctttttcaga ccccaggcag ttcccaagca tttcatccct cactgagagc 1380 
cgcttctcca acccacgaat gcactaccca gccaccttta cctacacccc gccagtcacg 1440 
tcaggcatgt ccctcggcat gtccgccacc actcactacc acacgtacct gccaccaccc 1500 
taccccggct cttcccaaag ccagagtgga cccttccaga ccagcagcac tccatatctc 1560 
tactatggta cttcgtcagc atcctatcag ttcccaatgg tacccggggg agaccggtct 1620 
ccttccagga tggtcccacc atgcaccacc acctcgaatg gcagcacgct attaaatcca 1680 
aatttgccta accagaatga tggtgttgac gctgacggaa gccacagcag ttccccaact 1740 
gttttgaatt ctagcggcag aatggatgag tctgtttggc ggccatattg a 1791 



<210> 2 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

atgcttcatt cgcctcacaa ac 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iprimer 
<400> 3 

tctgtttggc ggccatattg a 
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Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 
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JP 2001-519767 A (The Regents of the 
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